
 

Ref: 02598-05001-32006 
October 10, 2005 
 
Mr. Floyd Wiggins 
Wiggins Enterprises, Inc. 
1370 Airport Boulevard 
Santa Rosa, CA 95403 
 
Re: Ozone Remedial System Installation and Start-up Report - Second Quarter 2005, 

Wiggins Property, 3454 Santa Rosa Avenue, Santa Rosa, California, SCDHS-EHD 
Site # 00001849, NCRWQCB Site #1TSR007 

 
Dear Mr. Wiggins: 
 
In accordance with Winzler & Kelly Consulting Engineers’ (Winzler & Kelly’s) March 2005 
Remedial Action Plan and System Design Report (RAP), the following activities have been 
conducted during the second quarter of 2005 at the Wiggins Property, 3454 Santa Rosa Avenue, 
Santa Rosa, California (Figures 1 and 2): 
 
• Installed 12 ozone sparge points (SP-1 through SP-12); 
• Installed an ozone remediation system and completed start-up activities; 
• Performed operation and maintenance on the ozone system following manufacturer’s system 

procedures; 
• Performed weekly groundwater monitoring and sampling for the first month; and 
• Prepare this report to document the installation and monitoring activities. 
 

OZONE SYSTEM INSTALLATION 
 
A summary of the field activities related to the installation of the ozone sparge points and the start-
up of the ozone system is provided below. 
 

May 3 through 5, 2005 Drilled and installed 12 ozone sparge 
points. 

May 16 through 19, 2005 System underground installation, 
trenching, and installation of ozone lines. 

June 2 and 3, 2005 Ozone system unit installation and testing. 
June 7, 2005 System start-up, balancing, and operation 

and maintenance. 

Field Activity Dates: 

June 14, 23, 30, and 
July 8, 2005 

Weekly groundwater sampling events 
(MW-5, and MW-8 through MW-10). 
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Personnel Present: Winzler & Kelly’s Geologist, Brian Wingard; Environmental Scientist, 

Brian Bacciarini; and Environmental Engineer, Pon Xayasaeng 
 

Permits: Prior to drilling, Winzler & Kelly obtained Drilling Permit #4651 dated 
April 29, 2005 (Appendix A) from the Sonoma County Department of 
Health Services (SCDHS). 
 

Drilling Contractor: Cascade Drilling, Inc., of Rancho Cordova, CA, C-57 License 
#717510. 
 

Drilling Method: Ozone sparge points were installed using 8-inch hollow-stem augers. A 
detailed summary of the sparge point installation procedures is 
provided in the Site-Specific Ozone Sparge Point Installation 
Procedures (Appendix B). 
 

Number of Borings: Twelve soil borings were completed and converted to ozone sparge 
points SP-1 through SP-12 (Figure 2). 
 

Well Depths: Ozone sparge points SP-1 through SP-12 were drilled and installed to 
total depths ranging from 16 to 25 feet below ground surface (bgs). The 
lowest historic depth-to groundwater recorded at the site was 11.30 feet 
bgs; therefore, the sparge point depths will allow for at least 4.7 feet of 
saturated zone. 
 

Ozone Sparge Point 
Sampling and 
Analysis: 

Prior to the installation of the ozone sparge points, grab groundwater 
samples were collected from each boring. New disposable bailers were 
used to collect and transfer groundwater samples from each boring into 
the appropriate, laboratory-supplied, certified clean sample containers. 
 
Analytical Sciences Laboratory (Analytical Sciences) of Petaluma, 
California (a California-certified laboratory) analyzed the groundwater 
samples for total petroleum hydrocarbons as gasoline (TPH-G), 
methyl-tert butyl ether (MTBE), and for benzene, toluene, ethyl 
benzene, and total xylenes (BTEX) by EPA Method 8015M/8260B. 
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Ozone Sparge Point 
Construction: 

The ozone sparge points are constructed using 0.5-inch stainless steel 
drop tubing attached to 3 feet of 1.0-inch diameter wire wrapped 0.020-
slotted screen. The screen is surrounded by a #2/12 sand pack 
extending 1-foot above the screen interval with a 2-foot bentonite plug. 
The points are sealed with a cement/bentonite mixture from the 
bentonite plug to the ground surface. Sparge point heads are protected 
with an 18-inch heavy-duty steel cover and apron, flush-to-grade box 
to protect the system housing. The sparge points are fitted with a 0.5-
inch diameter stainless steel tee, check valves, compression fittings and 
Teflon tubing that supplies ozone. The Teflon tubing is contained in 2-
inch Schedule 40 PVC distribution conduits that are buried 
approximately 12 inches bgs. The completed sparge point construction 
details are shown on Figure 3. 
 

Groundwater 
Sampling and 
Analysis: 

Grab groundwater samples were collected from each soil boring prior 
to the installation of the ozone sparge points for reconnaissance 
purposes. In addition, grab groundwater samples were collected weekly 
(June 14, 23, 30, and July 8, 2005) from monitoring wells MW-5 and 
MW-8 through MW-10 as required by the SCDHS. New disposable 
bailers were used to collect and transfer all groundwater samples from 
soil borings and monitoring wells into the appropriate laboratory-
supplied, certified clean sample containers. 
 
As required by the SCDHS, weekly grab groundwater samples 
collected from monitoring wells were analyzed for BTEX, acetone, and 
oxygenated fuel additives by EPA Method 8260B, for hexavalent 
chromium (Cr+6) by EPA Method 7196A, for bromate (BrO3

-1) and 
bromide (Br-1) by EPA Method 300 (IC), and for molybdenum (Mo), 
selenium (Se), and vanadium (V) by EPA Method 6010/200.9. 
 

Soil and Rinsate Water 
Disposal: 

Soil samples were collected from soil cuttings generated by the ozone 
sparge point activities and analyzed for appropriate parameters to meet 
soil disposal requirements. Rinsate water from the ozone sparge point 
installation activities and groundwater sampling events was collected 
and stored into 55-gallon DOT approved drums and later disposed by 
Clearwater Environmental. Copies of the waste manifests are provided 
in Appendix C. 
 

 
Groundwater Monitoring and Sampling Results
 
The groundwater elevation data and dissolved oxygen concentrations collected during the June 
through July 2005 sampling events are summarized on Tables 1 and 2. 
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The analytical results of the grab groundwater samples collected from each of the boreholes drilled 
for the ozone sparge points are summarized in Table 3. Groundwater samples collected from within 
the excavation limits of the former underground storage tanks (Figure 2) contained the highest 
concentrations of petroleum-related constituents. Analytical results of groundwater samples 
collected from SP-12 did not quantify any petroleum-related constituents above the laboratory’s 
reportable detection limits (RDLs). 
 
Laboratory analytical results of grab groundwater samples collected during the June through July 
2005 sampling events did not quantify any petroleum-related constituents above the laboratory’s 
RDLs in monitoring wells MW-8 and MW-9. BTEX was quantified above the laboratory’s RDLs in 
monitoring wells MW-5 and MW-10. Of the five oxygenated fuel additives, only tert-butyl alcohol 
(TBA) was detected in MW-5 at 37 μg/L and only during the June 14, 2005 sampling event. 
Oxygenated fuel additives and acetone were not detected (detection limits varied) in any of the 
groundwater samples collected from MW-10. In addition, the laboratory noted that 1,2-
dichloroethane was detected in MW-5 at 1.4 μg/L during the July 8, 2005 sampling event. Bromide 
(Br-1) was detected in all wells. Ozone oxidation/degradation by-product related constituents (such 
as BrO3

-1) were not quantified above the laboratory’s RDLs in any of the monitoring wells. Br-1 (a 
reduced form) is commonly found in groundwater, while BrO3

-1 is an oxidize form of Br that can be 
found in association with the ozonation process. Tables 4 and 5 summarize the analytical results. 
 
The laboratory QA/QC included the use of method blanks to exclude false-positive analyses and the 
use of laboratory control samples to evaluate the percentage recovery of known analyte spikes. The 
recovery percentages for all of the sample analytes were within acceptable ranges. The complete 
laboratory reports, QA/QC data, and the chain-of-custody forms are included in Appendix D. 
 
Site Geology and Hydrogeology 
 
Boreholes for ozone sparge points SP-1 through SP-12 were logged and sampled from 
approximately 16 to 25 feet bgs to ensure proper screen placement of the sparge point. The sparge 
points were placed within the excavation limits of the former underground storage tanks and just 
outside the excavation limits to optimize remediation of the effected groundwater. Soils 
encountered during sparge point installation were consistent with previous soil borings and wells 
completed at the site. Copies of the boring logs are provided in Appendix E. In general, soils 
encountered consisted of stratified beds of silty sands to gravelly silts, sands, and gravels. 
 
Ozone Sparge System Installation 
 
From May 16 through 19, 2005, Winzler & Kelly conducted oversight responsibilities during the 
underground construction of the remedial system installation. Dunaway Enterprises, Inc. performed 
the site work including the construction of the system enclosure, trenching, and installation of the 
ozone system components. This work also included bringing in new electrical service to the 
property, installing the ozone unit and enclosure, trenching and backfilling from the enclosure to the 
individual sparge points (SP-1 through SP-12), and completing all sparge point connections. 
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On June 2 and 3, 2005, the remedial system manufacturer, Applied Process Technology, Inc. 
(APT), of Pleasant Hill, California, installed the ozone unit and completed the final system hook-up. 
Prior to start-up of the ozone system, APT field personnel performed a leak test on each sparge 
point supply line, valve, and connection using compressed air with a representative from the 
SCDHS observing. The field test consisted of pressurizing the ozone supply lines with 30 pounds 
square inch (psi) of air and then used a soap spray to check each sparge point for leaks. Any 
encountered leaks were repaired and the sparge points were rechecked. In addition, APT field 
personnel performed an initial test run of the ozone generator and ozone sparging. The system ran 
for three days injecting only air provided by the air compressor and re-checked for leaks prior to the 
generation and injection of ozone. The system passed the leak test prior to generation of any ozone. 
 
Ozone System Start-Up 
 
On June 7, 2005, the ozone system was started with a regulator from the SCDHS present. The 
ozone pressure and flow rate was initially set to operate at 18 psi and 0.25 standard cubic feet per 
minute (SCFM). These parameters are monitored by a pressure gauge and a rotameter which are 
both adjusted using the generator adjustment knob. The mass of ozone delivered to each well is the 
same regardless of the slight variation in permeability. The back pressure for each sparge point 
varies and is monitored by a pressure gauge. The backpressure of each sparge point was observed to 
range from 9 to 14 psi which is a result of line loss in the small delivery tubing and slight variations 
of the aquifer permeability properties. Over time the backpressure was observed to decrease in each 
of the sparge points. The ozone generator was initially set at approximately 0.7 amps, which 
produced 0.5 pounds of ozone per day (lbs O3/day), representing an average mass of 0.063 lbs 
O3/day per sparge point. The sparge points initially in operation are SP-1 through SP-6, SP-8, and 
SP-10. The ozone injection was programmed to run on an 80-minute cycle (10 minutes per sparge 
point and one sparge point at a time) followed by 5 minutes of compressed air delivered to each 
sparge point. The air injection operates concurrently but independently from the ozone generator 
and has its own set of pressure gauges and rotameter. Once the ozone delivery has been completed 
in a specific sparge point location and cycles to the next location, the compressed air is injection in 
the previous sparge point location for the programmed 5 minute duration, and advancing to the next 
location only after the ozone injection cycle has been completed. One of the pressure gauges on the 
air delivery line monitors the backpressure of each sparge point during air injection. The air flow 
rate was set at 1 SCFM and is intended to force ozone out into the formation. Also, the air injection 
will purge the residual ozone in the sparge point, which prevents the potential for ozone leakage to 
the sparge point wellheads. 
 
On June 8, 2005, Winzler & Kelly performed the first operation and maintenance inspection after 
24 hours of continuous run time. The ozone system was operating as designed and consequently the 
ozone generator rate was increased from 0.5 lbs O3/day to 1.10 lbs O3/day representing an ozone 
mass increase from 0.063 to 0.14 lbs O3/day per sparge point. The ozone pressure and delivery flow 
rate was kept at 18 psi and 0.25 SCFM and the compressed air flow rate remained at 1 SCFM. The 
ozone system has been running continuously for 1,555.65 hours as of August 9, 2005. 
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Tables: 
 Table 1 – Water Level Data 

Table 2 – Indicator Parameters 
 Table 3 – Analytical Results of Ozone Sparge Point Grab Samples 
 Table 4 – Analytical Results of Monitoring Well Samples 

Table 5 – Additional Analytical Results of Monitoring Well Samples 
 
Appendices: 

Appendix A – Drilling Permit 
Appendix B – Site-Specific Ozone Sparge Point Installation Procedures 
Appendix C – Waste Manifests 
Appendix D – Analytical Laboratory Reports  
Appendix E – Boring Logs 

 
c: Mr. Cliff Ives, Sonoma County Department of Health Services, Environmental Health 

Division, 475 Aviation Boulevard, Suite 220, Santa Rosa, California 95403 
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Table 1. Water Level Data
Wiggins Property 

3454 Santa Rosa Avenue, Santa Rosa, CA

Groundwater 
Elevation

Depth-to-
Water 

Top of
Casing

Free 
Product 

Thickness

Screen
Interval

Sand Pack 
Interval

Bentonite/ 
Grout 

Interval
MSL

MW-5 04/29/04 99.64 6.25 105.89 --- a

07/29/04 96.64 9.25 --- a

03/02/05 102.34 3.55 --- a

05/12/05 101.88 4.01 --- a

06/14/05 100.61 5.28 --- a

06/23/05 100.10 5.79 --- a

06/30/05 100.15 5.74 --- a

07/08/05 99.52 6.37 --- a

08/09/05 98.63 7.26 --- a

MW-6 04/29/04 100.72 5.76 106.48 --- a

07/29/04 97.57 8.91 --- a

03/02/05 105.03 1.45 --- a

05/12/05 103.27 3.21 --- a

08/09/05 99.68 6.80 --- a

MW-7 04/29/04 100.55 5.73 106.28 --- a

07/29/04 97.05 9.23 --- a

03/02/05 104.78 1.50 --- a

05/12/05 103.61 2.67 --- a

08/09/05 99.09 7.19 --- a

MW-8 04/29/04 99.81 6.53 106.34 --- a

07/29/04 96.56 9.78 --- a

03/02/05 104.10 2.24 --- a

05/12/05 102.78 3.56 --- a

06/14/05 100.48 5.86 --- a

06/23/05 100.49 5.85 --- a

06/30/05 99.88 6.46 --- a

07/08/05 99.63 6.71 --- a

08/09/05 98.55 7.79 --- a

MW-9 04/29/04 99.67 6.07 105.74 --- a

07/29/04 96.57 9.17 --- a

03/02/05 102.18 3.56 --- a

05/12/05 101.69 4.05 --- a

06/14/05 100.48 5.26 --- a

06/23/05 100.28 5.46 --- a

06/30/05 99.82 5.92 --- a

07/08/05 99.52 6.22 --- a

08/09/05 98.57 7.17 --- a

MW-10 8/15/2002* 94.56 11.30 105.86 --- a

11/26/2002* 95.16 10.70 --- a

2/26/2003* 100.89 4.97 --- a

5/20/2003* 98.40 7.46 --- a

9/24/2003* 95.10 10.67 --- a

04/29/04 --- --- b 0.05
07/29/04 --- --- b 0.15
03/02/05 --- --- b 0.02

5/12/2005 c 101.92 3.94 <0.02
6/14/2005 c 100.55 5.31 <0.02
6/23/2005 c 100.11 5.75 <0.02
6/30/2005 c 99.81 6.05 <0.02
7/8/2005 c 99.54 6.32 --- a

8/9/2005 c 98.55 7.31 --- a

5'-20' 6'-21.0' 0'-4'

4'-21.0' 0'-4'

      MW-1 THROUGH MW-4 HAVE BEEN ABANDONED

5'-20' 4'-21.5' 0'-4'

5'-20' 4'-21.5' 0'-4'

5'-20' 4'-20' 0'-4'

feet

DateWell
ID

feet bgs

5'-20' 4'-20' 0'-4'

5'-20'

Table 1
Page 1 of 2



Table 1. Water Level Data
Wiggins Property 

3454 Santa Rosa Avenue, Santa Rosa, CA

Groundwater 
Elevation

Depth-to-
Water 

Top of
Casing

Free 
Product 

Thickness

Screen
Interval

Sand Pack 
Interval

Bentonite/ 
Grout 

Interval
MSL feet

DateWell
ID

feet bgs
MW-11 04/29/04 99.59 6.11 105.70 --- a

07/29/04 96.60 9.10 --- a

03/02/05 102.21 3.49 --- a

05/12/05 101.76 3.94 --- a

08/09/05 98.56 7.14 --- a

MW-12 04/29/04 99.57 6.26 105.83 --- a

07/29/04 96.59 9.24 --- a

03/02/05 102.21 3.62 --- a

05/12/05 101.78 4.05 --- a

08/09/05 98.49 7.34 --- a

MSL = Mean Sea Level
bgs = Below Ground Surface
--- = Not Measured
* = Data by others, not verified by Winzler & Kelly
a = Free Product Not Present
b = Free Product Present
c = Depth-to-water measured using free product interface meter

5'-20' 4'-20' 0'-4'

4'-20' 0'-4'

Abbreviations:

5'-20'

Table 1
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Table 2.  Indicator Parameters
Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, CA

Well
ID

Sample
Date pH

Temperature
(oF)

Conductivity
(uS/cm)

ORP
(mV)

DO
(mg/L)

MW-5 04/29/04 6.63 67.28 1317 -38 NM
07/29/04 6.52 68.90 1265 -101 NM
03/02/05 6.65 67.64 1416 -14 0.66
05/12/05 6.65 66.20 1060 144 0.25
06/14/05 NM NM NM NM 0.86
06/23/05 NM NM NM NM NM
06/30/05 NM NM NM NM 0.16
07/08/05 NM NM NM NM 0.55
08/09/05 6.65 69.62 1336 -74 0.34

MW-6 04/29/04 6.42 67.82 778 180 NM
07/29/04 -- -- -- -- NM
03/02/05 -- -- -- -- 0.70
05/12/05 -- -- -- -- 0.69
08/09/05 -- -- -- -- 0.31

MW-7 04/29/04 6.67 61.70 780 215 NM
07/29/04 -- -- -- -- 3.45
05/12/05 -- -- -- -- 1.37
08/09/05 -- -- -- -- 0.97

MW-8 04/29/04 6.36 59.72 332 -51 NM
07/29/04 -- -- -- -- NM
03/02/05 -- -- -- -- 3.05
05/12/05 6.52 59.36 345 -34 0.22
06/14/05 NM NM NM NM 2.15
06/23/05 NM NM NM NM NM
06/30/05 NM NM NM NM 1.09
07/08/05 NM NM NM NM 1.36
08/09/05 6.59 61.70 387 -76 0.57

MW-9 04/29/04 6.81 66.20 443 186 NM
07/29/04 6.76 66.70 721 199 NM
03/02/05 6.76 65.30 939 285 1.69
05/12/05 6.63 68.00 1466 -53 2.41
06/14/05 NM NM NM NM 2.15
06/23/05 NM NM NM NM NM
06/30/05 NM NM NM NM 0.27
07/08/05 NM NM NM NM 2.54
08/09/05 7.07 68.36 704 82 1.01

MW-10 04/29/04 -- -- -- -- NM
07/29/04 -- -- -- -- NM
03/02/05 -- -- -- -- NM
05/12/05 6.59 67.64 973 -82 NM
06/14/05 NM NM NM NM 14.32
06/23/05 NM NM NM NM NM
06/30/05 NM NM NM NM 15.35
07/08/05 NM NM NM NM 13.17
08/09/05 6.81 70.88 894 -42 17.20

       MW-1 THROUGH MW-4 HAVE BEEN ABANDONED

Table 2
Page 1 of 2



Table 2.  Indicator Parameters
Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, CA

Well
ID

Sample
Date pH

Temperature
(oF)

Conductivity
(uS/cm)

ORP
(mV)

DO
(mg/L)

MW-11 04/29/04 6.84 67.46 867 155 NM
07/29/04 6.74 67.46 759 194 NM
03/02/05 6.81 67.46 862 233 0.34
05/12/05 6.83 67.28 804 117 0.43
08/09/05 7.03 68.54 790 50 0.52

MW-12 04/29/04 6.98 69.62 849 142 NM
07/29/04 6.85 68.00 881 188 NM
03/02/05 6.90 68.00 817 229 0.76
05/12/05 6.95 67.46 772 106 0.35
08/09/05 7.14 68.72 809 37 0.35

oF = degrees Fahrenheit DO = Dissolved Oxygen
uS/cm = microSiemens per centimeter mg/L = milligrams per liter

ORP = Oxidation Reduction Potential NM = Not Measured
mV = milliVolts -- = Not Sampled

Abbreviations:

Table 2
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Table 3. Analytical Results of Ozone Sparge Point Grab Samples
Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, CA

TPH-G MTBE B T E X

SP-1 05/05/05 9,100 <2.5 310 140 420 1,400

SP-2 05/05/05 2,500 <5.0 16 1.4 92 120

SP-3 05/05/05 6,800 <50 310 12 310 250

SP-4 05/05/05 2,000 a <2.5 27 1.9 68 60

SP-5 05/05/05 2,100 <2.5 8.1 1.6 86 84

SP-6 05/05/05 12,000 <2.5 66 75 670 520

SP-7 05/04/05 17,000 <20 240 130 1,000 2,000

SP-8 05/03/05 18,000 --- 18 9.3 40 20

SP-9 05/03/05 40,000 --- 30 <20 <20 43

SP-10 05/03/05 7,000 --- 110 6.4 200 46

SP-11 05/03/05 3,300 --- 58 6.6 3.7 10

SP-12 05/03/05 <50 --- <0.5 <0.5 <0.5 <1.5

Abbreviations:
TPH-G = Total petroleum hydrocarbons as gasoline
MTBE = Methyl tert-butyl ether

B = Benzene
T = Toluene
E = Ethyl benzene
X = Total xylenes

ug/L = Micrograms per liter

Notes:
a = BTEX confirmed present and MTBE confirmed absent by GC/MS (EPA 8260).

--- = Not analyzed due to lab error
<50 = Analyte not detected at indicated detection limit.

ug/L

Boring
ID

Date
Sampled

EPA 5030/8015M/8020

Table 3
Page 1 of 1



Table 4. Analytical Results of Monitoring Wells Samples
Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, CA

TPH-G TPH-D TPH-MO B T E X TBA MTBE DIPE ETBE TAME

04/29/04 870 57 a <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04 1,100 95 a <200 4.8 <1.0 3.7 1.6 <25 <1.0 <1.0 <1.0 <1.0
03/02/05 750 <50 <200 8.3 1.7 6.6 26 46 <1.0 <1.0 <1.0 <1.0
05/12/05 320 54 <200 <1.0 b <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/14/05 --- --- --- <1.0 <1.0 1.0 2.1 37 <1.0 <1.0 <1.0 <1.0
06/23/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/30/05 --- --- --- 5.3 1.3 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/08/05 --- --- --- 15 c 1.2 2.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04 --- --- --- --- --- --- --- --- --- --- --- ---
03/02/05 --- --- --- --- --- --- --- --- --- --- --- ---
05/12/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/14/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/23/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/30/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/08/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
03/02/05 <50 <50 <200 <1.0 5.5 2.0 9.8 <25 <1.0 <1.0 <1.0 <1.0
05/12/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/14/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/23/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
06/30/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/08/05 --- --- --- <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0

04/29/04 Approximately 0.05 feet of free product present
07/29/04 Approximately 0.15 feet of free product present
03/02/05 Approximately 0.02 feet of free product present
05/12/05 8,800 8,000 d <200 55 17 310 426 <250 <10 <10 <10 <10
06/14/05 --- --- --- 170 50 450 845 <250 <10 <10 <10 <10
06/23/05 --- --- --- 160 48 360 756 <25 <10 <10 <10 <10
06/30/05 --- --- --- 140 42 270 527 <500 <20 <20 <20 <20
07/08/05 --- --- --- 220 81 460 957 <125 <5.0 <5.0 <5.0 <5.0

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
03/02/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
05/12/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0

04/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
07/29/04 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
03/02/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
05/12/05 <50 <50 <200 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0

Notes:
TPH-G = Total petroleum hydrocarbons as gasoline <1.0 = Analyte not detected at indicated detection limit
TPH-D = Total petroleum hydrocarbons as diesel a =

TPH-MO = Total petroleum hydrocarbons as motor oi
B = Benzene b = The following additional compound was detected: 1,2-dichloroethane (1.0 ug/L
T = Toluene c = The following additional compound was detected: 1,2-dichloroethane (1.4 ug/L
E = Ethyl benzene d =
X = Total xylenes

TBA = Tert-butyl alcohol
MTBE = Methyl tert-butyl ether

DIPE = Di-isopropyl ether
ETBE = Ethyl tert-butyl ether

TAME = Tert-amyl methyl ether
ug/L = Micrograms per liter

MW-11

MW-12

Not required to sample

MW-8

MW-9

MW-10

MW-7

The sample chromatogram exhibits a pattern that suggests both weathered gasoline and diesel are simultaneously present.

Well ID Sample
Date

Abbreviations:

Not required to sample

MW-5

MW-6

ug/L

The chromatogram does not exhibit a chromatographic pattern characteristic of diesel. Higher boiling point constituents of 
weathered gasoline are present

Table 4
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Table 5. Additional Analytical Results of Monitoring Well Samples
Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, CA

Well ID Sample
Date

Acetone
Hexavalent
Chromium

(CR+6)

Bromate
(BrO3

-1)
Bromide

(Br-1)
Molybdenum

(Mo)
Selenium

(Se)
Vanadium

(V)

ug/L mg/L
MW-5 05/12/05 <1.0 <0.005 a <0.015 b 0.32 <0.05 <0.005 <0.05

06/14/05 <1.0 <0.005 a <0.015 b 0.37 <0.05 <0.005 <0.05
06/23/05 <1.0 <0.005 a <0.015 b 0.39 <0.05 <0.005 <0.05
06/30/05 <1.0 <0.005 a <0.015 b 0.41 <0.05 <0.005 <0.05
07/08/05 <1.0 <0.005 a <0.015 b 0.41 <0.020 <0.005 <0.020

MW-8 05/12/05 <1.0 <0.005 a <0.015 b 0.14 <0.05 <0.005 <0.05
06/14/05 <1.0 <0.005 a <0.010 0.094 <0.05 <0.005 <0.05
06/23/05 <1.0 <0.005 a <0.015 b 0.072 <0.05 <0.005 <0.05
06/30/05 <1.0 <0.005 a <0.010 0.074 <0.05 <0.005 <0.05
07/08/05 <1.0 <0.005 a <0.010 0.074 <0.020 <0.005 <0.020

MW-9 05/12/05 <1.0 <0.005 a <0.015 b 0.30 <0.05 <0.005 <0.05
06/14/05 <1.0 <0.005 a <0.015 b 0.26 <0.05 <0.005 <0.05
06/23/05 <1.0 <0.005 a <0.015 b 0.18 <0.05 <0.005 <0.05
06/30/05 <1.0 <0.005 a <0.015 b 0.42 <0.05 <0.005 <0.05
07/08/05 <1.0 <0.005 a <0.015 b 0.12 <0.020 <0.005 <0.020

MW-10 05/12/05 <10 <0.005 a <0.015 b 0.41 <0.05 <0.005 <0.05
06/14/05 <10 <0.005 a <0.015 b 0.41 <0.05 <0.005 <0.05
06/23/05 <1.0 <0.005 a <0.015 b 0.38 <0.05 <0.005 <0.05
06/30/05 <1.0 <0.005 a <0.015 b 0.38 <0.05 <0.005 <0.05
07/08/05 <5.0 <0.005 a <0.015 b 0.38 <0.020 <0.005 <0.020

MW-11 05/12/05 <1.0 <0.005 a <0.015 b 0.25 <0.05 <0.005 <0.05

MW-12 05/12/05 <1.0 <0.005 a <0.015 b 0.24 <0.05 <0.005 <0.05

Abbreviations:
ug/L = Micrograms per liter

mg/L = Milligrams per liter

Notes:
<1.0 = Analyte not detected at indicated detection limit.

a = The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L. Subsequent and separate analysis for total chromium using Zeeman graphite furnace 
(EPA 200.9) resulted in no detection of chromium at a detection limit below 0.005 mg/L. Hexavalent 
chromium is not present at a level above 0.005 mg/L.

b = The sample required a dilution due to a sample matrix interference. The dilution resulted in a slight 
increase in the reported detection limit.

--- = Not analyzed

Table 5
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WINZLER & KELLY CONSULTING ENGINEERS 
 
 

Site-Specific Ozone Sparge Point Installation Procedures 
Wiggins Property 

3454 Santa Rosa Avenue, Santa Rosa, California 
 
 
1. Objective 
 

Install 12 ozone sparge points. 
 
2. Background 
 

Ozone sparge points will be installed in accordance with the procedures described herein. 
 
3. Personnel Required and Responsibilities 
 

Staff Geologist: An experienced staff geologist (SG) under the direction of a California 
Professional Geologist (PG) or Engineer (PE) will ensure that the ozone sparge points 
will be properly installed and oversee the logging of the borings. The SG will be 
responsible for complying with the procedures regarding installation of the ozone sparge 
points and documentation. 

 
Drilling Technicians: Drilling technicians from a drilling company holding a C-57 
license will perform the ozone sparge point installation. 

 
4. Equipment Required 
 

 Rotary auger drilling rig 
 Level C and D safety equipment 
 Boring Log Form / Munsell Soil Color Charts 
 Laboratory provided sample containers 
 Sample labels / Indelible marker 
 Disposal gloves 
 Ice chest with ice 
 ASTM Classification Guide 
 Wash equipment 
 Organic Vapor meter (OVM) 

 
5. Procedure 
 

 Winzler & Kelly obtain all required permits prior to installing the ozone sparge 
points. A Site-Specific Safety Plan detailing site hazards, site safety, and control was 
prepared prior to any field work. Underground Services Alert (USA) was notified of 
the planned work at least 48 hours prior to drilling. 

SOP Ozone Sparge Pts Install 1 July 2005 



 
 An OVM will be used during the drilling and sampling activities to screen for the 

presence of Volatile Organic Compounds (VOCs). 
 

 A HSA drilling rig equipped with 8-inch diameter augers will be used to install the 
ozone sparge points. After the desired depth has been reached the ozone sparge point 
is constructed by lowering a 1/2-inch diameter stainless steel riser pipe with 3 feet of 
1-inch 0.020 slotted stainless steel well screen threaded at the bottom through the 
HSAs. The attached sparge assembly is lowered through the HSA annulus to the 
bottom of the boring. A sand filter pack is installed from the total depth to 
approximately one foot above the ozone screen. A two-foot thick bentonite seal is 
then installed above the ozone sand filter pack and neat cement and bentonite slurry is 
then installed in the annulus to form a well seal. 

 
 The ozone sparge point borings were installed at varying depths base on the lithology. 

Soil samples were collected for lithologic descriptions only by driving an 18-inch 
long, split-spoon sampler at specified intervals.  

 
 Soil types were classified and logged using the ASTM Visual Manual Procedure 

(D 2488-93) and Munsell Soil Color Charts. 
 

 The lithology, moisture, density, color, sample identification, OVM measurements, 
and well construction details were recorded on the boring logs as appropriate. 

 
 All ozone sparge points were constructed using 1/2-inch diameter stainless steel 

tubing and 3 feet of 1-inch diameter 0.020-slotted stainless steel well screen. A 
threaded cap was attached to the bottom of the casing. Ozone sparge point 
construction details will be documented on the boring log. 

 
 A sand pack of #2/12 washed sand was used for the slotted well screen. Sand was 

poured through the HSAs as the augers were removed from the boring. 
 

 A seal of bentonite clay was extended a minimum of 2 feet above the ozone sand 
pack. A cement/bentonite slurry, not exceeding 5 percent bentonite, was placed by 
tremie pipe to 1.5 feet below the ground surface. The top of the stainless steel casing 
was approximately 2 inches below grade.  

 
 A duct tape was placed over the top of the casing during well completion to prevent 

debris from entering the wells. 
 

 The wells were protected by 18-inch flush-mounted traffic boxes set in concrete. The 
tops of the traffic boxes were set above grade with a gently sloping concrete rim.  

 
 Upon completion of the ozone sparge point installations, each point was secured by 

bolting down the lid of the flush-mounted traffic box. 

SOP Ozone Sparge Pts Install 2 July 2005 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Appendix C

Waste Manifests
 

 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Appendix D

Analytical Laboratory Reports
 

 



PO Box 750336 110 Liberty Street
Petaluma, CA  94975-0336 Petaluma, CA  94952
Telephone:  (707) 769-3128 Fax:  (707) 769-8093

Analytical Sciences

Report Date: May 12, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins Property 0259805001.32002

Lab Project Number: 5050405

This 4 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director



Page  2 of 4
Lab Project #:  5050405 CA Lab Accreditation #:  2303

TPH Gasoline & BTEX in Water

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29606 SP-12 TPH/Gasoline ND 50

Benzene ND 0.5

Toluene ND 0.5

Ethyl Benzene ND 0.5

Xylenes ND 1.5

Date Sampled: 05/03/05 Date Analyzed: 05/06/05 QC Batch #: 5504
Date Received: 05/04/05 Method: EPA 5030/8015M/8020

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29607 SP-11 TPH/Gasoline 3,300 50

Benzene 58 0.5

Toluene 6.6 0.5

Ethyl Benzene 3.7 0.5

Xylenes 10 1.5

Date Sampled: 05/03/05 Date Analyzed: 05/06/05 QC Batch #: 5504
Date Received: 05/04/05 Method: EPA 5030/8015M/8020

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29608 SP-10 TPH/Gasoline 7,000 500

Benzene 110 5.0

Toluene 6.4 5.0

Ethyl Benzene 200 5.0

Xylenes 46 15

Date Sampled: 05/03/05 Date Analyzed: 05/06/05 QC Batch #: 5504
Date Received: 05/04/05 Method: EPA 5030/8015M/8020
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Lab Project #:  5050405 CA Lab Accreditation #:  2303

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29609 SP-9 TPH/Gasoline 40,000 2,500

Benzene 30 20

Toluene ND 20

Ethyl Benzene ND 20

Xylenes 43 60

Date Sampled: 05/03/05 Date Analyzed: 05/06/05, 05/10/05 QC Batch #: 5504
Date Received: 05/04/05 Method: EPA 5030/8015M/8020

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29610 SP-8 TPH/Gasoline 18,000 500

Benzene 18 5.0

Toluene 9.3 5.0

Ethyl Benzene 40 5.0

Xylenes 20 15

Date Sampled: 05/03/05 Date Analyzed: 05/06/05 QC Batch #: 5504
Date Received: 05/04/05 Method: EPA 5030/8015M/8020
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Lab Project #:  5050405 CA Lab Accreditation #:  2303

LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5504 Lab Project #: 5050405

Sample 
ID Compound

Result 
(ug/L)

MB TPH/Gas ND
MB MTBE ND
MB Benzene ND
MB Toluene ND
MB Ethyl Benzene ND
MB Xylenes ND

Sample #
Sample 

ID Compound
Result 
(ug/L)

Spike 
Level

% 
Recv.

29537 CMS TPH/Gas NS
CMS Benzene 9.49 10.0 94.9
CMS Toluene 9.62 10.0 96.2
CMS Ethyl Benzene 9.32 10.0 93.2
CMS Xylenes 28.4 30.0 94.6

Sample #
Sample 

ID Compound
Result 
(ug/L)

Spike 
Level

% 
Recv. RPD

29537 CMSD TPH/Gas NS
CMSD Benzene 9.45 10.0 94.5 0.43
CMSD Toluene 9.51 10.0 95.1 1.1
CMSD Ethyl Benzene 9.32 10.0 93.2 0.03
CMSD Xylenes 28.4 30.0 94.6 0.03

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery
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Analytical Sciences
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PO Box 750336 110 Liberty Street
Petaluma, CA  94975-0336 Petaluma, CA  94952
Telephone:  (707) 769-3128 Fax:  (707) 769-8093

Analytical Sciences

Report Date: June 8, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins Property 0259805001.3200

Lab Project Number: 5051206

This 24 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director



Page  2 of 24
Lab Project #:  5051206 CA Lab Accreditation #:  2303

TPH Gasoline in Water

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)

29782 DW-3521 TPH/Gasoline ND 50

29783 DW-3415 TPH/Gasoline ND 50

29784 DW-3450 TPH/Gasoline ND 50

29785 MW-8 TPH/Gasoline ND 50

29786 MW-12 TPH/Gasoline ND 50

29787 MW-11 TPH/Gasoline ND 50

29788 MW-9 TPH/Gasoline ND 50

29789 MW-5 TPH/Gasoline 320 50

29790 MW-10 TPH/Gasoline 8,800 500

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5535
Date Received: 05/12/05 Method: EPA 5030/8015M
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

TPH Diesel & Motor Oil in Water

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29785 MW-8 TPH/Diesel ND 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29786 MW-12 TPH/Diesel ND 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29787 MW-11 TPH/Diesel ND 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29788 MW-9 TPH/Diesel ND 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M



Page  4 of 24
Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29789 MW-5 TPH/Diesel 54 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M

Lab # Sample ID Analysis Result (ug/L) RDL (ug/L)
29790 MW-10 TPH/Diesel 8,000 (1) 50

Motor Oil ND 200

Date Sampled: 05/12/05 Date Extracted: 05/13/05 QC Batch #: 5534
Date Received: 05/12/05 Date Analyzed: 05/13/05 Method: EPA 3510/8015M

(1)  The sample chromatogram exhibits a pattern that suggests both weathered gasoline and diesel are 
simultaneously present.
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Volatile Hydrocarbons by GC/MS in Water

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29782 DW-3521 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.9 105 70 – 130
toluene-d8 (20) 20.0 100 70 – 130
4-bromofluorobenzene (20) 19.5 97.5 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29783 DW-3415 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.8 104 70 – 130
toluene-d8 (20) 20.3 102 70 – 130
4-bromofluorobenzene (20) 19.6 98.0 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29784 DW-3450 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.7 104 70 – 130
toluene-d8 (20) 20.2 101 70 – 130
4-bromofluorobenzene (20) 19.5 97.5 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/16/05, 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29785 MW-8 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.7 104 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.4 97.0 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B



Page  9 of 24
Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29786 MW-12 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.7 104 70 – 130
toluene-d8 (20) 20.2 101 70 – 130
4-bromofluorobenzene (20) 19.7 98.5 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29787 MW-11 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.7 104 70 – 130
toluene-d8 (20) 20.3 102 70 – 130
4-bromofluorobenzene (20) 19.3 96.5 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29788 MW-9 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.6 103 70 – 130
toluene-d8 (20) 20.3 102 70 – 130
4-bromofluorobenzene (20) 19.6 98.0 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B



Page  12 of 24
Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29789 MW-5 benzene ND (2) 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.2 101 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.4 97.0 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B

(2)  The following additional compound was detected:  1,2-dichloroethane (1.0 ug/L).
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

29790 MW-10 benzene 55 10
toluene 17 10
ethyl benzene 310 10
m,p-xylene 400 10
o-xylene 26 10
acetone ND 10

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 250
methyl tert-butyl ether (MTBE) ND 10
di-isopropyl ether (DIPE) ND 10
ethyl tert-butyl ether (ETBE) ND 10
tert-amyl methyl ether (TAME) ND 10

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.2 101 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.9 99.5 70 – 130

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5533
Date Received: 05/12/05 Method: EPA 8260B
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Lab Project #:  5051206 CA Lab Accreditation #:  2303

Hexavalent Chromium in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29785 MW-8 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29786 MW-12 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29787 MW-11 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29788 MW-9 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A
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Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29789 MW-5 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
29790 MW-10 Hexavalent Chromium (Cr+6) ND (3) 0.005

Date Sampled: 05/12/05 Date Analyzed: 05/13/05 QC Batch #: 5532
Date Received: 05/12/05 Method: EPA 7196A

(3) The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L.  Subsequent and separate analysis for total chromium using Zeeman graphite furnace (EPA 
200.9) resulted in no detection of chromium at a detection limit well below 0.005 mg/L.  Hexavalent 
chromium is not present at the level of 0.005 mg/L.
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Bromate and Bromide in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29785 MW-8 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.14 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29786 MW-12 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.24 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29787 MW-11 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.25 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)
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Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29788 MW-9 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.30 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29789 MW-5 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.32 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29790 MW-10 Bromate (BrO3
-1) ND (4) 0.015

Bromide (Br-1) 0.41 0.020

Date Sampled: 05/12/05 Date Analyzed: 05/16/05 QC Batch #: 5530

Date Received: 05/12/05 Methods: EPA 300 (IC)

(4)  The sample required a dilution due to a sample matrix interference.  The dilution resulted in a slight 
increase in the reported detection limit.
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Metals in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29785 MW-8 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29786 MW-12 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29787 MW-11 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9
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Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29788 MW-9 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29789 MW-5 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

29790 MW-10 Molybdenum (Mo) ND 0.05

Selenium (Se) ND 0.005

Vanadium (V) ND 0.05

Date Sampled: 05/12/05 Date Digested: 05/13/05 QC Batch #: 5531
Date Received: 05/12/05 Date Analyzed: 05/13/05

Methods: EPA 3010/6010, EPA 200.9
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LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5535 Lab Project #: 5051206

Sample 
ID Compound

Result 
(ug/L)

MB TPH/Gas ND
MB MTBE ND
MB Benzene ND
MB Toluene ND
MB Ethyl Benzene ND
MB Xylenes ND

Sample #
Sample 

ID Compound
Result 
(ug/L)

Spike 
Level

% 
Recv.

29782 CMS TPH/Gas NS
CMS Benzene 9.10 10.0 91.0
CMS Toluene 9.39 10.0 93.9
CMS Ethyl Benzene 9.82 10.0 98.2
CMS Xylenes 30.0 30.0 99.9

Sample #
Sample 

ID Compound
Result 
(ug/L)

Spike 
Level

% 
Recv. RPD

29782 CMSD TPH/Gas NS
CMSD Benzene 8.68 10.0 86.8 4.8
CMSD Toluene 9.02 10.0 90.2 4.0
CMSD Ethyl Benzene 9.40 10.0 94.0 4.4
CMSD Xylenes 27.4 30.0 94.1 8.9

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery
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QC Batch #: 5534 Lab Project #: 5051206

Sample 
ID Compound

Result 
(ug/L)

MB TPH/Diesel ND

Sample 
ID Compound

Result 
(ug/L)

Spike 
Level

% 
Recv.

LCS TPH/Diesel 2,060 2,730 75.5

Sample 
ID Compound

Result 
(ug/L)

Spike 
Level

% 
Recv. RPD

LCSD TPH/Diesel 2,020 2,730 74.0 2.0

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5533 Lab Project #: 5051206

Sample 
ID Compound Name

Result
(ug/L)

MB 1,1-dichloroethene ND
MB benzene ND
MB trichloroethene ND
MB toluene ND
MB chlorobenzene ND

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.2 101 70 – 130
toluene-d8 (20) 20.2 101 70 – 130
4-bromofluorobenzene (20) 19.9 99.5 70 – 130
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Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv.

29783 CMS 1,1-dichloroethene 19.8 25.0 79.2
CMS benzene 23.1 25.0 92.4
CMS trichloroethene 22.8 25.0 91.2
CMS toluene 23.8 25.0 95.2
CMS chlorobenzene 24.0 25.0 96.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.5 103 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.1 95.5 70 – 130

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv. RPD

29783 CMSD 1,1-dichloroethene 19.9 25.0 79.6 0.50
CMSD benzene 23.2 25.0 92.8 0.43
CMSD trichloroethene 22.6 25.0 90.4 0.88
CMSD toluene 24.0 25.0 96.0 0.84
CMSD chlorobenzene 24.1 25.0 96.4 0.42

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.4 102 70 – 130
toluene-d8 (20) 20.2 101 70 – 130
4-bromofluorobenzene (20) 19.2 96.0 70 – 130

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery
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QC Batch #: 5532 Lab Project #: 5051206

Sample 
ID Compound

Result 
(mg/L)

MB Hexavalent Chromium (Cr+6) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Hexavalent Chromium (Cr+6) 0.982 1.00 98.2

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Hexavalent Chromium (Cr+6) 0.976 1.00 97.6 0.61

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range; NR = No Recovery 
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QC Batch #: 5537/5531 Lab Project #: 5051206

Sample 
ID Compound

Result 
(mg/L)

MB Vanadium ND
MB Selenium ND
MB Molybdenum ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Vanadium 0.481 0.500 96.2
LCS Selenium 0.0227 0.025 90.8
LCS Molybdenum 0.509 0.500 102

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Vanadium 0.494 0.500 98.8 2.7
LCSD Selenium 0.0243 0.025 97.2 8.0
LCSD Molybdenum 0.518 0.500 104 1.8

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery
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Report Date: July 14, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins Property 0259805001.32003

Lab Project Number: 5062309

This 11 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director
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Volatile Hydrocarbons by GC/MS in Water

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30426 MW-5 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.2 96.0 70 – 130
toluene-d8 (20) 19.8 99.0 70 – 130
4-bromofluorobenzene (20) 18.4 92.0 70 – 130

Date Sampled: 06/23/05 Date Analyzed: 06/27/05 QC Batch #: 5615
Date Received: 06/23/05 Method: EPA 8260B
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30427 MW-9 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 18.7 93.5 70 – 130
toluene-d8 (20) 19.5 97.5 70 – 130
4-bromofluorobenzene (20) 18.0 90.0 70 – 130

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5615
Date Received: 06/23/05 Method: EPA 8260B
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30428 MW-10 benzene 160 10
toluene 48 10
ethyl benzene 360 10
m,p-xylene 710 10
o-xylene 46 10
acetone ND 10

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 10
di-isopropyl ether (DIPE) ND 10
ethyl tert-butyl ether (ETBE) ND 10
tert-amyl methyl ether (TAME) ND 10

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.0 95.0 70 – 130
toluene-d8 (20) 19.8 99.0 70 – 130
4-bromofluorobenzene (20) 18.8 94.0 70 – 130

Date Sampled: 06/23/05 Date Analyzed: 06/27/05 QC Batch #: 5615
Date Received: 06/23/05 Method: EPA 8260B
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30429 MW-8 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 18.7 93.5 70 – 130
toluene-d8 (20) 19.5 97.5 70 – 130
4-bromofluorobenzene (20) 17.9 89.5 70 – 130

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5615
Date Received: 06/23/05 Method: EPA 8260B
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Hexavalent Chromium in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30426 MW-5 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/23/05 Date Analyzed: 06/23/05 QC Batch #: 5612
Date Received: 06/23/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30427 MW-9 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/23/05 Date Analyzed: 06/23/05 QC Batch #: 5612
Date Received: 06/23/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30428 MW-10 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/23/05 Date Analyzed: 06/23/05 QC Batch #: 5612
Date Received: 06/23/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30429 MW-8 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/23/05 Date Analyzed: 06/23/05 QC Batch #: 5612
Date Received: 06/23/05 Method: EPA 7196A

(1) The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L.  Subsequent and separate analysis for total chromium using Zeeman graphite furnace (EPA 
200.9) resulted in no detection of chromium at a detection limit well below 0.005 mg/L.  Hexavalent 
chromium is not present at the level of 0.005 mg/L. 
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Bromate and Bromide in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30426 MW-5 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.39 0.030

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5613

Date Received: 06/23/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30427 MW-9 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.18 0.030

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5613

Date Received: 06/23/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30428 MW-10 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.38 0.030

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5613

Date Received: 06/23/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30429 MW-8 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.072 0.030

Date Sampled: 06/23/05 Date Analyzed: 06/24/05 QC Batch #: 5613

Date Received: 06/23/05 Methods: EPA 300 (IC)

(2) The sample required a dilution due to a sample matrix interference.  The dilution resulted in a slight 
increase in the detection limit.
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Metals in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30426 MW-5 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/23/05 Date Digested: 06/24/05 QC Batch #: 5614, 5598
Date Received: 06/23/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30427 MW-9 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/23/05 Date Digested: 06/24/05 QC Batch #: 5614, 5598
Date Received: 06/23/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9
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Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30428 MW-10 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/23/05 Date Digested: 06/24/05 QC Batch #: 5614, 5598
Date Received: 06/23/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30429 MW-8 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/23/05 Date Digested: 06/24/05 QC Batch #: 5614, 5598
Date Received: 06/23/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9
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Lab Project #:  5062309 CA Lab Accreditation #:  2303

LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5615 Lab Project #: 5062309

Sample 
ID Compound Name

Result
(ug/L)

MB 1,1-dichloroethene ND
MB benzene ND
MB trichloroethene ND
MB toluene ND
MB chlorobenzene ND

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 18.9 94.5 70 – 130
toluene-d8 (20) 19.2 96.0 70 – 130
4-bromofluorobenzene (20) 17.8 89.0 70 – 130

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv.

30385 CMS 1,1-dichloroethene 23.9 25.0 95.6
CMS benzene 23.4 25.0 93.6
CMS trichloroethene 22.1 25.0 88.4
CMS toluene 23.7 25.0 94.8
CMS chlorobenzene 24.2 25.0 96.8

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 18.5 92.5 70 – 130
toluene-d8 (20) 19.5 97.5 70 – 130
4-bromofluorobenzene (20) 18.1 90.5 70 – 130
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Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv. RPD

30385 CMSD 1,1-dichloroethene 24.0 25.0 96.0 0.42
CMSD benzene 23.5 25.0 94.0 0.43
CMSD trichloroethene 22.0 25.0 88.0 0.45
CMSD toluene 23.8 25.0 95.2 0.42
CMSD chlorobenzene 24.2 25.0 96.8 0.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 18.5 92.5 70 – 130
toluene-d8 (20) 19.5 97.5 70 – 130
4-bromofluorobenzene (20) 17.9 89.5 70 – 130

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5612 Lab Project #: 5062309

Sample 
ID Compound

Result 
(mg/L)

MB Hexavalent Chromium (Cr+6) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Hexavalent Chromium (Cr+6) 1.03 1.00 103

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Hexavalent Chromium (Cr+6) 1.04 1.00 104 0.97

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range; NR = No Recovery 
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Report Date: July 15, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins 0259805001.32003

Lab Project Number: 5063003

This 10 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Volatile Hydrocarbons by GC/MS in Water

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30595 MW-8 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 21.0 105 70 – 130
toluene-d8 (20) 19.7 98.5 70 – 130
4-bromofluorobenzene (20) 19.9 99.5 70 – 130

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5631
Date Received: 06/30/05 Method: EPA 8260B
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30596 MW-5 benzene 5.3 1.0
toluene 1.3 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 19.9 99.5 70 – 130
4-bromofluorobenzene (20) 20.3 102 70 – 130

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5631
Date Received: 06/30/05 Method: EPA 8260B
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30597 MW-9 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.6 103 70 – 130
toluene-d8 (20) 19.6 98.0 70 – 130
4-bromofluorobenzene (20) 20.2 101 70 – 130

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5631
Date Received: 06/30/05 Method: EPA 8260B
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30598 MW-10 benzene 140 20
toluene 42 20
ethyl benzene 270 20
m,p-xylene 490 20
o-xylene 37 20
acetone ND 20

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 500
methyl tert-butyl ether (MTBE) ND 20
di-isopropyl ether (DIPE) ND 20
ethyl tert-butyl ether (ETBE) ND 20
tert-amyl methyl ether (TAME) ND 20

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.3 96.5 70 – 130
toluene-d8 (20) 19.9 99.5 70 – 130
4-bromofluorobenzene (20) 20.5 103 70 – 130

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5631
Date Received: 06/30/05 Method: EPA 8260B
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Hexavalent Chromium in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30595 MW-8 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/30/05 Date Analyzed: 06/30/05 QC Batch #: 5633
Date Received: 06/30/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30596 MW-5 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/30/05 Date Analyzed: 06/30/05 QC Batch #: 5633
Date Received: 06/30/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30597 MW-9 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/30/05 Date Analyzed: 06/30/05 QC Batch #: 5633
Date Received: 06/30/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30598 MW-10 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/30/05 Date Analyzed: 06/30/05 QC Batch #: 5633
Date Received: 06/30/05 Method: EPA 7196A

(1)  The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L.  Subsequent and separate analysis for total chromium using Zeeman graphite furnace (EPA 
200.9) resulted in no detection of chromium at a detection limit well below 0.005 mg/L.  Hexavalent 
chromium is not present at the level of 0.005 mg/L.
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Bromate and Bromide in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30595 MW-8 Bromate (BrO3
-1) ND 0.010

Bromide (Br-1) 0.074 0.020

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5647

Date Received: 06/30/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30596 MW-5 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.41 0.030

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5647

Date Received: 06/30/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30597 MW-9 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.42 0.030

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5647

Date Received: 06/30/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30598 MW-10 Bromate (BrO3
-1) ND (2) 0.015

Bromide (Br-1) 0.38 0.030

Date Sampled: 06/30/05 Date Analyzed: 07/01/05 QC Batch #: 5647

Date Received: 06/30/05 Methods: EPA 300 (IC)

(2)  The sample required a dilution due to the presence of a matrix interference.  The dilution resulted in a 
slight increase in the reported detection limit.
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Metals in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30595 MW-8 Vanadium (V) ND 0.05

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.05

Date Sampled: 06/30/05 Date Digested: 06/24/05 QC Batch #: 5614
Date Received: 06/30/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30596 MW-5 Vanadium (V) ND 0.05

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.05

Date Sampled: 06/30/05 Date Digested: 06/24/05 QC Batch #: 5614
Date Received: 06/30/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30597 MW-9 Vanadium (V) ND 0.05

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.05

Date Sampled: 06/30/05 Date Digested: 06/24/05 QC Batch #: 5614
Date Received: 06/30/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30598 MW-10 Vanadium (V) ND 0.05

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.05

Date Sampled: 06/30/05 Date Digested: 06/24/05 QC Batch #: 5614
Date Received: 06/30/05 Date Analyzed: 06/24/05

Method: EPA 3010/6010, 200.9
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5631 Lab Project #: 5063003

Sample 
ID Compound Name

Result
(ug/L)

MB 1,1-dichloroethene ND
MB benzene ND
MB trichloroethene ND
MB toluene ND
MB chlorobenzene ND

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.2 101 70 – 130
toluene-d8 (20) 19.9 99.5 70 – 130
4-bromofluorobenzene (20) 19.5 97.5 70 – 130

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv.

30581 CMS 1,1-dichloroethene 31.1 25.0 124
CMS benzene 25.6 25.0 102
CMS trichloroethene 24.1 25.0 96.4
CMS toluene 24.7 25.0 98.8
CMS chlorobenzene 24.5 25.0 98.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.8 99.0 70 – 130
toluene-d8 (20) 20.0 100 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130
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Lab Project #:  5063003 CA Lab Accreditation #:  2303

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv. RPD

30581 CMSD 1,1-dichloroethene 30.6 25.0 122 1.6
CMSD benzene 25.6 25.0 102 0.0
CMSD trichloroethene 23.7 25.0 94.8 1.7
CMSD toluene 24.7 25.0 98.8 0.0
CMSD chlorobenzene 24.3 25.0 97.2 0.82

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.0 100 70 – 130
toluene-d8 (20) 19.9 99.5 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5633 Lab Project #: 5063003

Sample 
ID Compound

Result 
(mg/L)

MB Hexavalent Chromium (Cr+6) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Hexavalent Chromium (Cr+6) 1.01 1.00 101

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Hexavalent Chromium (Cr+6) 0.996 1.00 99.6 1.8

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range; NR = No Recovery 
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Analytical Sciences

Report Date: July 20, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins Property 0259805001.32003

Lab Project Number: 5061411

This 10 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Volatile Hydrocarbons by GC/MS in Water

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30206 MW-8 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 21.0 105 70 – 130
toluene-d8 (20) 20.5 103 70 – 130
4-bromofluorobenzene (20) 19.1 95.5 70 – 130

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5590
Date Received: 06/14/05 Method: EPA 8260B
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30207 MW-5 benzene ND 1.0
toluene ND 1.0
ethyl benzene 1.0 1.0
m,p-xylene 2.1 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) 37 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.5 103 70 – 130
4-bromofluorobenzene (20) 18.9 94.5 70 – 130

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5590
Date Received: 06/14/05 Method: EPA 8260B
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30208 MW-9 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 21.0 105 70 – 130
toluene-d8 (20) 20.4 102 70 – 130
4-bromofluorobenzene (20) 18.8 94.0 70 – 130

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5590
Date Received: 06/14/05 Method: EPA 8260B
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30209 MW-10 benzene 170 10
toluene 50 10
ethyl benzene 450 10
m,p-xylene 790 10
o-xylene 55 10
acetone ND 10

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 250
methyl tert-butyl ether (MTBE) ND 10
di-isopropyl ether (DIPE) ND 10
ethyl tert-butyl ether (ETBE) ND 10
tert-amyl methyl ether (TAME) ND 10

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.6 103 70 – 130
4-bromofluorobenzene (20) 19.2 96.0 70 – 130

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5590
Date Received: 06/14/05 Method: EPA 8260B
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Hexavalent Chromium in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30206 MW-8 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/14/05 Date Analyzed: 06/14/05 QC Batch #: 5586
Date Received: 06/14/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30207 MW-5 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/14/05 Date Analyzed: 06/14/05 QC Batch #: 5586
Date Received: 06/14/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30208 MW-9 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/14/05 Date Analyzed: 06/14/05 QC Batch #: 5586
Date Received: 06/14/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30209 MW-10 Hexavalent Chromium (Cr+6) ND (1) 0.005

Date Sampled: 06/14/05 Date Analyzed: 06/14/05 QC Batch #: 5586
Date Received: 06/14/05 Method: EPA 7196A

(1) The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L.  Subsequent and separate analysis for total chromium using Zeeman Graphite Furnace (EPA 
200.9) resulted in no detection of chromium at a detection limit below 0.005 mg/L.  Hexavalent Chromium 
is not present at a level above 0.005 mg/L.
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Bromate and Bromide in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30206 MW-8 Bromate (BrO3
-1)      ND 0.010

Bromide (Br-1) 0.094 0.020

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5589

Date Received: 06/14/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30207 MW-5 Bromate (BrO3
-1)      ND (2) 0.015

Bromide (Br-1) 0.37 0.030

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5589

Date Received: 06/14/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30208 MW-9 Bromate (BrO3
-1)      ND (2) 0.015

Bromide (Br-1) 0.26 0.030

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5589

Date Received: 06/14/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30209 MW-10 Bromate (BrO3
-1)      ND (2) 0.015

Bromide (Br-1) 0.41 0.030

Date Sampled: 06/14/05 Date Analyzed: 06/15/05 QC Batch #: 5589

Date Received: 06/14/05 Methods: EPA 300 (IC)

(2) The sample required a dilution due to a sample matrix interference.  The dilution resulted in a slight 
increase in the reported detection limit.
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Metals in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30206 MW-8 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/14/05 Date Digested: 06/15/05 QC Batch #: 5570
Date Received: 06/14/05 Date Analyzed: 06/16/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30207 MW-5 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/14/05 Date Digested: 06/15/05 QC Batch #: 5570
Date Received: 06/14/05 Date Analyzed: 06/16/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30208 MW-9 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/14/05 Date Digested: 06/15/05 QC Batch #: 5570
Date Received: 06/14/05 Date Analyzed: 06/16/05

Method: EPA 3010/6010, 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30209 MW-10 Vanadium (V) ND 0.05
Selenium (Se) ND 0.005
Molybdenum (Mo) ND 0.05

Date Sampled: 06/14/05 Date Digested: 06/15/05 QC Batch #: 5570
Date Received: 06/14/05 Date Analyzed: 06/16/05

Method: EPA 3010/6010,200.9
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5590 Lab Project #: 5061411

Sample 
ID Compound Name

Result
(ug/L)

MB 1,1-dichloroethene ND
MB benzene ND
MB trichloroethene ND
MB toluene ND
MB chlorobenzene ND

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.5 103 70 – 130
toluene-d8 (20) 20.4 102 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv.

30210 CMS 1,1-dichloroethene 29.6 25.0 118
CMS benzene 26.3 25.0 105
CMS trichloroethene 25.6 25.0 102
CMS toluene 25.9 25.0 103
CMS chlorobenzene 25.2 25.0 101

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.1 95.5 70 – 130
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Lab Project #:  5061411 CA Lab Accreditation #:  2303

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv. RPD

30210 CMSD 1,1-dichloroethene 28.8 25.0 115 2.7
CMSD benzene 26.0 25.0 104 1.1
CMSD trichloroethene 25.2 25.0 101 1.6
CMSD toluene 25.5 25.0 101 1.6
CMSD chlorobenzene 25.0 25.0 100 0.80

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.3 96.5 70 – 130

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5586 Lab Project #: 5061411

Sample 
ID Compound

Result 
(mg/L)

MB Hexavalent Chromium (Cr+6) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Hexavalent Chromium (Cr+6) 1.04 1.00 104

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Hexavalent Chromium (Cr+6) 1.03 1.00 103 1.2

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range; NR = No Recovery 
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Report Date: July 29, 2005

Pon Xayasaeng
Winzler & Kelly Consulting Engineers
495 Tesconi Circle, Suite 9
Santa Rosa, CA 95401-4696

LABORATORY REPORT

Project Name: Wiggins Property 0259805001.32003

Lab Project Number: 5070805

This 11 page report of analytical data has been reviewed and approved for release.

Mark A. Valentini, Ph.D.
Laboratory Director
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Lab Project #:  5070805 CA Lab Accreditation #:  2303

Volatile Hydrocarbons by GC/MS in Water

Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30849 MW-8 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.7 104 70 – 130
toluene-d8 (20) 20.2 101 70 – 130
4-bromofluorobenzene (20) 19.5 97.5 70 – 130

Date Sampled: 07/08/05 Date Analyzed: 07/11/05 QC Batch #: 5656
Date Received: 07/08/05 Method: EPA 8260B



Page  3 of 11
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30850 MW-5 benzene 15 (1) 1.0
toluene 1.2 1.0
ethyl benzene 2.0 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.8 99.0 70 – 130
toluene-d8 (20) 20.4 102 70 – 130
4-bromofluorobenzene (20) 19.4 97.0 70 – 130

Date Sampled: 07/08/05 Date Analyzed: 07/11/05 QC Batch #: 5656
Date Received: 07/08/05 Method: EPA 8260B

(1)  The following additional compound was detected:  1,2-dichloroethane (1.4 ug/L).
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30851 MW-10 benzene 220 5.0
toluene 81 5.0
ethyl benzene 460 5.0
m,p-xylene 900 5.0
o-xylene 57 5.0
acetone ND 5.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 120
methyl tert-butyl ether (MTBE) ND 5.0
di-isopropyl ether (DIPE) ND 5.0
ethyl tert-butyl ether (ETBE) ND 5.0
tert-amyl methyl ether (TAME) ND 5.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.6 103 70 – 130
4-bromofluorobenzene (20) 20.0 100 70 – 130

Date Sampled: 07/08/05 Date Analyzed: 07/11/05 QC Batch #: 5656
Date Received: 07/08/05 Method: EPA 8260B
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Lab # Sample ID Compound Name
Result
(ug/L)

RDL 
(ug/L)

30852 MW-9 benzene ND 1.0
toluene ND 1.0
ethyl benzene ND 1.0
m,p-xylene ND 1.0
o-xylene ND 1.0
acetone ND 1.0

Oxygenated Gasoline Additives

tert-butyl alcohol (TBA) ND 25
methyl tert-butyl ether (MTBE) ND 1.0
di-isopropyl ether (DIPE) ND 1.0
ethyl tert-butyl ether (ETBE) ND 1.0
tert-amyl methyl ether (TAME) ND 1.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 19.8 99.0 70 – 130
toluene-d8 (20) 20.4 102 70 – 130
4-bromofluorobenzene (20) 19.7 98.5 70 – 130

Date Sampled: 07/08/05 Date Analyzed: 07/11/05 QC Batch #: 5656
Date Received: 07/08/05 Method: EPA 8260B
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Hexavalent Chromium in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30849 MW-8 Hexavalent Chromium (Cr+6) ND (2) 0.005

Date Sampled: 07/08/05 Date Analyzed: 07/08/05 QC Batch #: 5662
Date Received: 07/08/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30850 MW-5 Hexavalent Chromium (Cr+6) ND (2) 0.005

Date Sampled: 07/08/05 Date Analyzed: 07/08/05 QC Batch #: 5662
Date Received: 07/08/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30851 MW-10 Hexavalent Chromium (Cr+6) ND (2) 0.005

Date Sampled: 07/08/05 Date Analyzed: 07/08/05 QC Batch #: 5662
Date Received: 07/08/05 Method: EPA 7196A

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)
30852 MW-9 Hexavalent Chromium (Cr+6) ND (2) 0.005

Date Sampled: 07/08/05 Date Analyzed: 07/08/05 QC Batch #: 5662
Date Received: 07/08/05 Method: EPA 7196A

(2)  The specific analysis for hexavalent chromium performed within 24 hours yielded a detection limit of 
0.010 mg/L.  Subsequent and separate analysis for total chromium using Zeeman graphite furnace (EPA 
200.9) resulted in no detection of chromium at a detection limit well below 0.005 mg/L.  Hexavalent 
chromium is not present at the level of 0.005 mg/L.
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Bromate and Bromide in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30849 MW-8 Bromate (BrO3
-1) ND 0.010

Bromide (Br-1) 0.074 0.020

Date Sampled: 07/08/05 Date Analyzed: 07/12/05 QC Batch #: 5686

Date Received: 07/08/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30850 MW-5 Bromate (BrO3
-1) ND (3) 0.015

Bromide (Br-1) 0.41 0.020

Date Sampled: 07/08/05 Date Analyzed: 07/12/05 QC Batch #: 5686

Date Received: 07/08/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30851 MW-10 Bromate (BrO3
-1) ND (3) 0.015

Bromide (Br-1) 0.38 0.020

Date Sampled: 07/08/05 Date Analyzed: 07/12/05 QC Batch #: 5686

Date Received: 07/08/05 Methods: EPA 300 (IC)

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30852 MW-9 Bromate (BrO3
-1) ND (3) 0.015

Bromide (Br-1) 0.12 0.020

Date Sampled: 07/08/05 Date Analyzed: 07/12/05 QC Batch #: 5686

Date Received: 07/08/05 Methods: EPA 300 (IC)

(3)  A dilution was necessary due to a matrix interference.  The dilution resulted in a very slight increase in 
the reported detection limit.
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Metals in Water

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30849 MW-8 Vanadium (V) ND 0.020

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.020

Date Sampled: 07/08/05 Date Digested: 07/12/05, 07/13/05 QC Batch #: 5652, 5663
Date Received: 07/08/05 Date Analyzed: 07/13/05

Method: EPA 3010/6010; EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30850 MW-5 Vanadium (V) ND 0.020

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.020

Date Sampled: 07/08/05 Date Digested: 07/12/05, 07/13/05 QC Batch #: 5652,5663
Date Received: 07/08/05 Date Analyzed: 07/13/05

Method: EPA 3010/6010; EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30851 MW-10 Vanadium (V) ND 0.020

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.020

Date Sampled: 07/08/05 Date Digested: 07/12/05,07/13/05 QC Batch #: 5652,5663
Date Received: 07/08/05 Date Analyzed: 07/13/05

Method: EPA 3010/6010; EPA 200.9

Lab # Sample ID Analysis Result (mg/L) RDL (mg/L)

30852 MW-9 Vanadium (V) ND 0.020

Selenium (Se) ND 0.005

Molybdenum (Mo) ND 0.020

Date Sampled: 07/08/05 Date Digested: 07/12/05,07/13/05 QC Batch #: 5652,5663
Date Received: 07/08/05 Date Analyzed: 07/13/05

Method: EPA 3010/6010; EPA 200.9
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LABORATORY
QUALITY ASSURANCE REPORT

QC Batch #: 5656 Lab Project #: 5070805

Sample 
ID Compound Name

Result
(ug/L)

MB 1,1-dichloroethene ND
MB benzene ND
MB trichloroethene ND
MB toluene ND
MB chlorobenzene ND

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.3 102 70 – 130
toluene-d8 (20) 20.3 102 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130

Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv.

30738 CMS 1,1-dichloroethene 29.6 25.0 118
CMS benzene 24.7 25.0 98.8
CMS trichloroethene 23.2 25.0 92.8
CMS toluene 24.0 25.0 96.0
CMS chlorobenzene 23.0 25.0 92.0

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.1 101 70 – 130
toluene-d8 (20) 20.1 101 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130
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Sample 
#

Sample 
ID Compound Name

Result
(ug/L)

Spike 
Level

%
Recv. RPD

30738 CMSD 1,1-dichloroethene 29.7 25.0 119 0.34
CMSD benzene 24.9 25.0 99.6 0.81
CMSD trichloroethene 23.2 25.0 92.8 0.00
CMSD toluene 24.2 25.0 96.8 0.83
CMSD chlorobenzene 22.8 25.0 91.2 0.87

Surrogates Result (ug/L) % Recovery Acceptance Range (%)

dibromofluoromethane (20) 20.1 101 70 – 130
toluene-d8 (20) 20.4 102 70 – 130
4-bromofluorobenzene (20) 19.0 95.0 70 – 130

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5662 Lab Project #: 5070805

Sample 
ID Compound

Result 
(mg/L)

MB Hexavalent Chromium (Cr+6) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Hexavalent Chromium (Cr+6) 1.03 1.00 103

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Hexavalent Chromium (Cr+6) 1.01 1.00 101 2.4

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range; NR = No Recovery 
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QC Batch #: 5663 Lab Project #: 5070805

Sample 
ID Compound

Result 
(mg/L)

MB Vanadium (V) ND
MB Molybdenum (Mo) ND

Sample #
Sample 

ID Compound
Result 
(mg/L)

Spike 
Level

% 
Recv.

30744 CMS Vanadium (V) 0.055 0.050 110
CMS Molybdenum (Mo) 0.051 0.050 103

Sample #
Sample 

ID Compound
Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

30744 CMSD Vanadium (V) 0.055 0.050 109 0.37
CMSD Molybdenum (Mo) 0.055 0.050 112 8.8

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery

QC Batch #: 5652 Lab Project #: 5070805

Sample 
ID Compound

Result 
(mg/L)

MB Selenium (Se) ND

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv.

LCS Selenium (Se) 0.023 0.025 92.0

Sample 
ID Compound

Result 
(mg/L)

Spike 
Level

% 
Recv. RPD

LCSD Selenium (Se) 0.023 0.025 93.2 1.3

MB = Method Blank;  LCS = Laboratory Control Sample;  CMS = Client Matrix Spike;  CMSD = Client Matrix Spike Duplicate
NS = Not Spiked;  OR = Over Calibration Range;  NR = No Recovery
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  Appendix E

Boring Logs
 

 



 

SOP Ozone Sparge Pts Install 3 July 2005 






































